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(57) [Kft] (*£lE*r) 

[gift] 700-95 o^<z>K»»;tfxa>«»SM*£ 

[$8j$] C^O. 03;0. 8 O^S i ^ 

1. 20;0. 60^Mn^1. 50; 1 1. O^Cr 
< 1 5. 5 ; O. 2 O^N b <0. 80;O^Ti^ 
O. 1 ; O. O 2<C u<0. 30;N^O. 03 ;0 
^AI^O. 05;O^0. 012 £^ff U fro. 
O. 7^Mn/Si^1. 5;1. 4^N b + 1 . 2S 

i^2. 0;1221. 6 (C + N) - 55. 1 S i + 
65. 7Mn-8. 7Cr-99. 5T i-40. 4N 
b + 1. 1Cu + 54<0; *(5jB#lC^£-r^cta{^- 

&a>g£<bia**<o. o 2 k g/m2 j^T-e, **r--;ufi] 

JSt**><0. 01 kg/m2jiiTI^1 000 0 Ct1 OOB$ 

^r— j^mmm^o. 02 k g/mZisTF-c*** 




(2) 7-11394 



[M#JS1] M*%lCfcl>r t C:0.03%1UT, S 
i : 0. 80%— 1. 20%. Mn : 0. 60%— 1 . 50%, Cr : 11.0% 
-15. 5%, Nb : 0. 20%~0. 80%, T i : 0. 1%JUT 
0.7^Mn/Si^1.5 
1.4^Nb + 1.2Si^2.0 
1221.6 (C + N)-55. ISi+65. 7Mn 
+ 1. ICu + 54^0 

<OH8«(D.(2) fccfcl/(3) &m&T\zm&TZ>£5\z^i\ 
bft y r ^ai»ffl«lT9oo 0 c^ioo8$p a ia^a^(D^^ 

tt*A<0. 02kg/m2lUT-CX^r— ;Ufl)«l*^0. 01kg/m2jil 
T. fHH000°C-C100^ra^«j*D!»^C0^1bti»*<0. 4kg/m 

2iaT-cx^— ;u*ilSt*^o. 02k g /m2iaT-eS>£ItiS;&ifc 

CW*3I2] - ^^»ffl^T900°C-C200B$r B ia^*D|»» 
0.7^Mn/Si^1.5 
1.4^Nb + 1.2Si^2.0 
1221.6 (C + N)-55. ISi+65. 7Mn 
+ 1. 1 Cu + 54^ O 
Cr + Mn+S i^14. 7 

a>ntt(o. (2), «) fccfci/(4> *HB*ic»s-r*j:5i:: 

US** & ft y , ^^»S$iT930 o CT?200B#F H 15l3|S*D^^<D 
6$lbti*A*0. 2kg/m2iaTT?X^r— JUftjfctMtfO. 01kg/m2 

HTFT: fc 6 INtBlMbtt £ «*: l/x <r-;u^*tt(::S*i*: 

0. 7^Mn/S i^l. 5 
1.4^Nb + 1.2S i<2.0 
1221.6 (C + N) -55. 1 S i+65. 7Mn 
+ 1.1Cu + 54^0 
Cr + Mn+ S i^15. 5 
0)IH«(1). (2). (3) t$&lfW &f5\tiflzffi&-tZ>±5\z 

tofr •=> ft y , ^Sfi»SSiT95o 0 c-e2oo^raia«t*p^a) 

B£<bit**<0. 2kg/m2^jLT-r?X^— ;U*l|Si»/)<0. 01kg/m2 
7l7^f h^Xf >UXio 

^l^*DX$^ri>^)ffl^^1 , 2, 3£fcli4frfSt£ 
OMSBKIbtttS * If * *T-Jls®m\±\z mfrtz -7JL=5><< 

[&H<Z)g«fflftl»lfl] 
[0001 ] 



}J0£^iL v ) , Cu : 0. 02%~0. 30%^JS. N : 0. 03%^ 
T, A I :0.05%1UT , O :0.012%1U 

T, tztzL, ±§e<Dtcffl(cfcl^T, 

• - - (1) 

• • • (2) 
8.7Cr-99.5T i-40.4Nb 

• • ■ (3) 

(7)BS^btgJ|7b<o. 02kg/m2^T-ex^— ;u*i|«taA<o. 01kg/ 
m2iaT-Cfe^>»^iil l::lEBa>»«SBibtti3J:tf;^r 
-;uffi*tti::«*ifc:7x^ h^x-x>uxiH 0 

[1*^313] ^*%ICfct>r, C : 0.03%iUT. Si : 
0.80%— 1.20%, Mn : 0. 60%— 1.50%, Cr : 13. 5%£S§ 
*_~15.5%, Nb : 0. 20%-0. 80%, T i : 0. 1%fcJLT (ftt 
mn&^t;), Cu : 0. 02%-0. 30%5fc;2S, N : 0. 03%JU 
T, A I : 0.05%1UT mmbn&^t;) . O : 0.012%feJLT. 

tzt£L, ±&<Dmm\z&^T, 

■ • • (D 

• - • (2) 
8. 7Cr-99. 5T i -40. 4Nb 

■ ■ ■ (3) 
... ( 4 ) 

[|**3S4] ft*%C:*>l x T t C : 0. 03%ia~F, S i : 
0.80%- 1.20%. Mn : 0. 60%- 1.50%. Cr : 13. 5%£@ 
*_-15. 5%, Nb : 0. 20%— 0. 80%, T i : 0. 1%JUT (fct 
J^iJU^^tT). Cu : 0. 02%-0. 30%pfc2S, N : 0. 03%JU 
T. A I : 0. 05%1UT (fct^P . O : 0.012%JUT\ 

tztzL, ±tzv>&m\zt$^x, 

• • • (1) 

• • • (2) 
8. 7Cr-99. 5T i-40. 4Nb 

• - • (3) 
• • ■ (4)' 

x*-tf>»a>»*x«B»«fflJii=»aftB*5MHb 

[0 0 0 2] 

xa>BB*cft<&y, *#x»fc*>XTAttifa>«2i« 

*ifcH«fttt*<K***i*«fc5lcftor< *• HSftttlcli 

[0003] MXBBIbtttt, »«»t*jBc*flMb 
ti*^>ftt>c:<fe<t, miK'r—fo (BflsftB) offi^ 
ttMff"c*s:it»*. e»*a>x>i;>ftif(Drt 
j»«H-ei*BK*5<fci;»ih<o«yiiLA<fcy, 



(3) 



*#Pw1¥ 7-11394 



*lcWl»tt«4,ai»^»<DliyiBL**lt* 0 tots 
^li^r^ot, IB*0>Br5*y£fi;:Lfcy, »» 

[00O4] t-^ft-f h?,Xf 717 

x^^r h^x^vuxfflf*. is* 

[0 0 0 5] ai*(D»*Xffltt» 

fip e»*C0x*>/— x iUKlztt, ?x^-< 

hl^f> UXffltf)SUS430J1 Ltfttffl £ *IT L> £ , M 

[0008] »m*m 4,64o,722««ma l su* 

^ttTl^/cAllCft^TSi^^^-y: (Si : 1.0-2.0 
Zr, Ta)»^f:5x-C( Ti : 4C+3.5 N-0. 5 

%).Ka^btt*»rtLrL^fti^*te*Nb* 0. 1M% 

JU±$i^^C<tlCctoT, 1010~1120°CCDJ)D?&*t?Nb-S 
i 'J yTto Laves«*^J«*-ti-r»*EaaHk»tafcc*:tf 

£>C:Mo£ 5%WT^tL, Cr + Mo^8M*%<t*l^ 
LTL^^o CO) USP , 722W«#IZliSMkfiBla>«l 

i*. *fc«attttt»xtta>a#icoi^r**i*tc 

I*, SfflWK1bttfc*PH.r»<bftJi(0ffi*tt. iEWntt 
fe cfc tfttxtticflMi « c t *<#i±t «* £ *i *>« 

[0007] *SWWm 4.461. 811«M««IZtt t s* 

%-CC^O. 03%, N^O. 05%, Cr : 10. 5-13. 5%, Al 
^0.10%, Ti^O. 12%, Al + Ti<0. 12%, Nbfccfcl* 

0. 7^Mn/S iSl. 5 
1.4£Nb + 1.2S i^2.0 
1221.6 (C + N)-55. 1Si+65. 7Mn 
+ 1. ICu + 54^0 
(DISH* (1). (2) fc«fctf(3) t^BtlzSaS-r^cfc^fCCih 

& ft "J f ^^»H^T900°CTM00B$P B 1^*n^<D^b 
if**><0. 02kg/m2^LT-eX<7— JUMfttKtfO. 01kg/m2£JL 
T. (5|1000 o CT?100BtP B 1^«t*D^CDS^bii*A<0. 4kg/m 



d(7)JHfiCu^Ni^a>5 9« (brazing f i I ler) t <D%R 
^ffl^lzS-T^xt $tltl>^)o CCDUSP 811 ffl*ffl 

witfc«fcr;toxtt*pftiz»Et-*^5A^WT?fcy, 
[0008] jmnvm 4 t 4i7.92i«m»ictt, mm 

%-CC^0.03%, N^O.03%, C + N^O.04%, Cr : 1 
1.5-13.5%, Mn£l.O %. Si<1.0%, N i ^0. 5 
%, Cu^O. 15%, N i + 3 Cu^O. 80%. Tifccfcl//* 
trl*Nb:0. 1 %ia±T?B.0 4 (C + N) UJIJl~0. 75 
%, a«3&<Fe^?>*4^x^-f hSX^r^UXM^K 
K£*lTl^ 0 COT \&tz\*NbT*Ct NSigLlQ 

^fcig-r^^^^ri^^o usp'921 iciizoao 

[O 0 O 9] 

£>, SUS430J1L£H«<B*»BK**Ltt#& f -is 
ftfeMftStttbtt, t < lc^jb*ttOffi*ttfzff+Lfc^ 

Wofco cos*!*.- siEa>&#xgHba>n±^AiB 
«ScoSa^bici*or*~BKL<aori>^o 

[0 0 1 O] 

[P«I^«*"T^/cy)(D^IS:] ^B^ircfctili, ft*% 

IZfcl^T, C:0.03%IUT, S i : 0. 80%-1. 20%, M 
n : 0.60%- 1.50%, Cr : 11.0%- 15. 5%, Nb : 0.20 
%-0. 80%, T i : 0. 1%1UT (*&5SJjll£^£;) , Cu : 
0. 02%— 0. 30%5fc>fi, N : 0. 03%JUT. A I : 0. 05%iU 
T mmu^^t:) , O : 0.012%1UT, f-f£L t -LgfiCO 

• • • (1) 

• • ■ (2) 
-8. 7Cr-99. 5T i-40. 4Nb 

• • • (3) 

2 jut -e x >r-;u*ij«*a<o. 02k g /m2mT -e fc HXail 
lbttfe<fctfxy— ;us»tt(c«*tfc^x^-f h^x-^> 

[OOl 1] *:^0^li^/c, ffJie<7>££lcA6Ll*H*£ 



(4) 



ftfflW>7- 1 13 9 4 



L>T, C : 0. 03%klT, S i : 0. 80%~1 . 20%, Mn : 0. 
60%~1.50%, Cr : 13. 5%£Jg;L~15. 5%, Nb : 0. 20 
%~0.80%. Ti:0.1%JUT mmiBZ-at;). Cu : 0.0 
0. 7^Mn/S i^1.5 
1.4^Nb + 1.2S i^2.0 
1221.6 (C + N) -55. 1 S i+65. 7Mn 
+ 1. 1Cu + 54^0 
Cr + Mn+S i^14. 7 

(DlHtt(i). (2), (3) fccfctf(4) &W\tiflzm&?Z>±5\z 

Klbif*jb<0. 2kg/m2jUT-C^^r— ;HMK«*<0. 01kg/m2 

[0012] (Cr + Mn+Si)0^tiO)TlS 

tt*«HB<4> 5tCD14. 7^&15. 5(Z^^/cii^lCli^Sl» 
fflSlT950 o CT200^Pp1^^D^<D®^btSji^0. 2kg/m2 
JUTrX^— ^MIIt*A<0.01kg/m2JUTT?fc4HKatt 

[O O 1 3] 

59H5976^«lcKK**lTl*5<fc3l~. La, Ce, Y ft 
tf<D»±H5c**#**1i:#ilifi»ftKa^b»tt** 

t-C£*<<fc<&£>ft-Cl^o *fc*#4*BB57-2267 

siAMSKtoactfcfcyBBMbtt. rt^tttecfct; 

*tttt**»***Cfctf»£*l. 5fcBttlftt 4,640.7 
22#8Bffl«Ab«BBBa60-145359#^*lClEK(Z)* 5 IC» 

M^btt(c*»ttAi* si-e«*Lr»»^btt**f»*is- 
4zttf»6*itl^. *^Sblictibtlii<I 
ftiS&asic^oT^x^-f h^x^>UXgJ<DiSa§£*b 
tttt «<b**©ffl*fcx*— ju*#tt) 

[0 0 1 4] t^*»**BMbl±, ®=iXh(7)13Cr 
S07l7-f H^f>bXit*OfcLT f JtttIMb 

«ffi«l Lfio«*ifciMbftlBa)«»tt*a«f ^< < 
w-r * fc«>ic I* s i saun-r * z t #mtov & £ c £ # 

L»*bJt**/|*S<*-*ci>b<T?#**<Ba>, ±i*Lfc 

K^liSUS430J1L(Dii^it|g«{C f JpiPififi'CSflfit L 
[0 0 1 5] <tC5A<, ajE«<DMn*aS*D-r«4:K1b 
14, SCr7X7^ hSX^>UXffllCfcl^Tl4, Mn(4 

a»aiifcic3BiB»tatfrtt^«i«*«t-*<teL^ 

[00 16] LA*L, Mn£**lC»jD-r 



2%~-0. 30%*SS. N : 0. 03%Ja~F, A I : 0. 05%JUT 
(*»*n*$t;).0 : 0.012%I2LT. fcf£L, JtSEOlcffl 

• ■ ■ (1) 
■ ■ • (2) 

8.7Cr-99.5T i-40.4Nb 

• ■ • (3) 
... ( 4 ) 

r*<bs#, •ez*fijatLr*«BMb*«*±-r*c:t 

[OO 1 7] 13 1 14, Mn/S ilt£&<b2-t*tcUmi4* 

uxfflic^tNT, ^SB^teCiJ-eStt^f 6iooo°c-eiooB* 
mooitttlftlbBM «1t o fc*ft<DlM: ** fc x <r-;HW 
81* * S i /M nlt-CSS L T Tfk L fc t CO "C fc $<> 
TOO 1 8] m 1 fcAisftdJ:?^, Mn/Siit*< 0.7 
UUlT? 1.5telT0>»*lCl*IHbit«tiX^r-;U«|«Uit, 

«*T6. ccoittf o. 7**-ofix^-ji4flMtfftB 
lc*<«py l.5*jHie*tlHbit«3&«aLit-r«o 

[0019] ztoasicoi^rttiB-rLtMfli^ttttt^ 

a»<btt*<a< CHltS iCDig*lCj; y Cr 2 0 3 

*±(*i:t-4tt<b»3&<«Jll^rtSti*A^-C*«t% 

&*t*o Lfr Lmi^ s i *f£ltT»f*X^r— 
WI«*«fei:So CWiCr 2 03£±tt£rS»<b*±:T 

[0 0 2 0] £C*>*< Mn/Siit>5)< 0. 7JSU:t<P4«fc 

Mn**t;*trt^u 
K<bJt**<*<ftor* > *i***»<b1lsi*B*»i:a> 

L, Mn/Siittf 1.5cfcy*<ft4*5ftlO&a)Mn*"e 
3-=?<< hSX^>UXS?T*l4Mn/Sii±^0. 7-1.5 (0® 

[002 1] Mttitf, Mn*a>IMb«i**<»ja* 
■B-rx^r- ;ua>»«tt*ft<-r*fc*>icfisi«ict* 

*<fc£ 0 SiJM<d>ttl*H^I*Mn«rt<£<«j:*£ rt§tf 
4*LW<&«. »«BMbCD«jftfctt*. ^tcMn^ 

(7)X t 0 ^;u^b^^cDt,0<7)^fi£*^^ < U y IMtaib 
[0 0 2 2] laTlz, **WMfZ*3lt4#J«»<Dffffli: 



(5) 
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[0 0 2 3] CtN : CtNlt-tetf)lZ\t£i}&&&$:& 

f- f CtNttNbfcO>fcft»to< U. Ka&SlplJbC: 
C CO cfc 5 bC^N li-tti-etio. 03%iaT t ■* 

[0 0 2 4] Si : 8ittlkita)J:9icM«UMbtt*tt 

X% 0.8%-1.2%©tSBtt £o Sitf>&jg^%*l4&] 
[0 0 2 5] Mn : Mnt**WI(|a)MKft7C*-efc*o 

**M»ia)«k5f^si*aj!ni-r6ci:ic<fcoT f SMbtt 
«wtL-v>-r<a4o Mn^jSiip-r^tffiaiCDcfcaizxe 

*;ufflllfc«s* »i« Lr*fHHktto>»»tt*» L < & 

tztf) J Z<D&ffl : £;0. 60%— 1. mVot-f&o MnOliS^t 
[0 0 2 6] Cr : Crl4»»SBIfcttftf*^t"5fcttlC 

i*#*i:i*»tt5£*^fcy, ■tftsMMbttftttft-rft*: 

■ 1*11. 0%~15. 0%. #* L < (413. 5%ft«x.15. 5%JU 

T^-T^o t<iz, x**/— x h-7-*-;uKfflifcicfc 

1>T, 950°CTr200^F B l3l^AD^COK<bti*>!)<a 2kg/m2 

fc-TrCli, Mn/S iltjMSS 1 fcJSClJIOMnfcSi^ 
1.0%-ett*t/:^, Si+Mn+Cr(D^ 

S+^*f **><1 5. 5J2Lt £ # * £ 5 6 d t L 
[0 0 2 7] Nb : NbliiSa&if £ftft#Lto&<&lZ^ 

m&im-t&tzihlzit&lii < t to. 20%tei±»*a-r %>& 

S;SiiJ+t!SStt(c^ y Rtfft&IS * J: 5 lcNb<7)± 
m$:0.80<yoftZ>o Lt^Nb^^*C0TK(Sl4 8 x 

(c + n) +o.3o-e*>y, -ta>J:(Sfiii4o. 60%-efe^o 

Nb#**a>JRSfSl4C t N *<l*-r*l4i0. 015%IUT<7)dJ 



[0 0 2 8] Cu : Cufi*SMM«IZfclvC, «S«tt 

[O 0 2 9] S*§£l4, 14%Cr, 1.096S i, 1.0%M 
n, 0.5 %N b(Dffl&m*mt L, C uCD^*r*£^;5L 
r«M»SSElc&lic-rCu(DIBWtH^<fco E12|-^ 

o>r««sjii ft i&mmm&mz, i£j*2mm(7>v/ 

•>f->^^e-Wtt«fr*ffl^T ( -7 5°C^b5 0 

*<DttBT?«M*«ftffrl\ SttttlB*^5 0%j:«c« 

;E£fi-3 0%gLTtf«F£Ll\i El 2 lc!.£>*t£<fc 5 
IC, C uCD^^»^0.02-0.30%^^(DtEffl(-fcLNrfi$ 

u(D^:l:ft0.30%JU_t£ Lfci§£(4, C u ft SAIL 4: 

t^a^izitttLTWtt^STawaFnfttiODa), asa 

»ajtft±:#*#*«|pl3&<fc&Ci:tMC,*MZ<j:ofc 0 

[O O 3 0] £4b±C&ni:i4%C r , f.096Si, 1.0 
%Mn, 0. 5 %N bCDfflftS*$£ L, Cu(D#*i*ft 
*5c.T*#tf4:tS-#t;icatt-rCu0!>B»ftlH'<fc o 

ftH 3 lC:*Lfco £#tffc<fctfJS-#tf<D»l« 

¥^T(7)*rpI (L^lS)) l3f^M3mm/m i nf?l 
»KKft*M5Lr*Afc« B3f::jl€>ih.<5J:5lz f Cu 

a>fttt>*<o. o2%ia±o. 3o%*si<7)tefflr*±#t/^-t^ 

[003 1] CCOcfcdl^, *MfflCfcL>tCuJ0.02 
%1MJL0. 30%^3SC0teffl tr#^ £ ttfettftl::, 
^*DXttA<Pl^lzff+i-5ci:A<^A^ofcc fcfc, COOJg 

(«xii»lBMnxtta)«T) 

[0 0 3 2] O : O mm) f*»»ttlC«B»ft&lS-*" 
a>-e, -e#4Hy«l^t/i«#*Lt^ L*L«<jqiiL 

i:#+»tt»»ttft*-r*BBt LTOI40. 01296IUT 
ft** 

[0033] T \t Al : T \t A ll4**WIBlCt5L^raS 

*p<D**ftPai*3-r#^o. io%*-e»s-e#*o t iiigq 
Or fit Kffi) ftrS]Ji^1^, MA»ttftft 

9T^bZtffia^*iXl>W, Tift»*0*r*A:TiNfl!> 

#»ya>«Tft*L, *f:iSlttttfiTSt«, i:<lc 

xft*-r»ftiz*L^»ft*ii«o ^(Dtztb, 

*P<DT i*!40. 10%1UT, »^L< (40.05%jaT-efc^> 

<j)tf±<, ca>aaa>Ti«i**«w«ir-*5t^r3F»B* 



(6) 
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[0034]*t AII*ffl<D^SB$|rS#6g*£&£ 
I*. *fcAl^ia«lc«+C=iBA-r*i:»*l»l=Al*a) 

iMk«!^«icftrtu-caii=*«itftsftfc*-e-ft«iiit 

0. 7^Mn/S 5 

(o xt<D^^3ss.-r*tii, h 1 icsufc*?!::, iooo 

o C-ei00B$^Oa^*D^*CD^<blSJiA<0. 4kg/m2jUT-e 

lox^r- ;uMK*^a Q2kg/«2ttT £ fc*Wffi;E»<b 

Xltfdbtli. 0)fltlRI* f Mn/Siit£g® 

ic-r « t , i£lbii*cD±l©{lo. 4kg/ m 2 i ^ y-;uSi|tt« 
<D±IBttO. 02kg/m2 J: lj liiglZI/Jx * I MI* T? HSSNIb 
1.4<Nb+1.2S i^2. 0 

b+1.2S i<0Jt**1.4JsUir#§^£*l<5o LA X L, Nb£ 

s ii*ix-r*t=tijfl*jicaj!in-r*^ttixtts«T*-fr*f* 

1221.6 (C + N)-55. 1 S i+65. 7Mn 
+ 1. 1 Cu + 54^0 

WflHiiooo^*-e<7)S]S«-e^--xx^-f h*B*<±*L 
(iSSiooo°c* r*0;SS« ^ ^ c £ 

" Cr + Mn+Si^14.7 
<7>flf]<I£ft£-f &cfc3fC, Cr, Mn. S i(D£St*£l»S5 
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